Abstract: This paper for the first time, examines the EKC( environmental kuznets curve) relationship for CO2 emission for China over the period of 1990-2009.,employing of time series data and a multivariate model of carbon emission among GDP, investment for real estate, fixed capital, urban household and money(M1). The empirical result reveals that there is Granger causality running from investment for real estate ,GDP and fixed capital to carbon emission in the long run. The result of this study also suggests that there is unidirectional Granger causality from M1 to real estate industry. Therefore China's government should adapt economic development model to reduce carbon emission for example keeping the sustainable and rapid development of real estate.
Introduction
Over the past three decades, China's economy reform and the rapid development are incredible successful in the world. Economic growth mode of driving by three pillars including consumption, investment , exports and real estate industry plays an important role in the proceeding are also impressive and widely discussed. In fact the economic growth of China is mainly creditable to industry growth based on environmental degradation .So China is rated as the largest contributor of carbon dioxide (IEA,2008) . Today global warming and it's great harm and hazard have been widely concerned. After Copenhagen climate conference, global green house gas emissions reduction has become concerted action in the world. Finding the relationship between economic growth and environmental quality is the first step to achieve China's economic harmonious development. About this topic there is an famous environmental Kuznets curve (EKC) hypothesis developed by Grossman and Krueger (1991) . This model proposes that there is an inverted U-shape relation between environmental degradation with income. But an increasing empirical testing results appear to challenge it. So Stern (1993) employed Granger causality and cointegration model with energy consumption ,gross domestic ,capital and labor force for the USA. So far ,nearly all the research literatures in the world are according to it For example , Sytas and Sari(2006) applying the multivariate model to analyze China's problem found that there is no causality between income and energy use. In a similar kind of study, Yuan et al(2008) revealed that there is a bilateral Granger causality between GDP and energy use in the long run. Jail and Mahmud (2009) using the same data in China, founded unidirectional causality from economic growth to CO2 emission. Employing nearly similar method and variables, Zhang and Cheng (2009) ,surveyed the energy consumption ,output and carbon emission nexus for China to find the same result.
In above existing literature nearly all have used pooled panel data to establish a link between them, though a time series may be a better to reveal the relationship . Moreover, the most important real what real estate industry is the central arch an active role in the development of economy in China isn't concerned and revealed. This paper , for the first time , applying a multivariate model with real estate industry development (investment for real estate development by use),money supply (M1),urban household, GDP, energy consumption ,carbon emission and fixed capital ,employing of time series data over the period of 1990-2009 in China, EKC relationship for carbon emission has been deeply studied. This paper proceeds as follows. Section 2 lays out the econometric methodology and data. Section 3 describes empirical analysis and presents the main results. section 4 concludes .
Econometric Methodology
ARDL (autoregressive distributed lag model) based on the general -to-specific modeling technique has the two most important advantage including that be applied irrespective and can take sufficient number of lags to capture the data generating process ,the error model can be derived through a simple level of growth. (Jail,2009 ).This paper follows closely the methodology of the recent studies (Jail ,2009) In this paper an annual data on carbon emission(CO2)(kt),energy consumption(ec) (kt of standard coal equivalent) , GDP(100 million yuan), investment for real estate (100 million yuan),Money (100 million yuan),fixed capital (100 million yuan) and urban household (10 thousand ),over the period of 1990-2009 when the rapid development of both China's economy and real estate industry .All data are posted by the National Statistics Bureau in China. This is a piece of pioneering work of employing with investment for real estate and money to reveal the truth in this paper .The reasons as follows : (ⅰ )Investment for real estate industry by use is a more correlative index than other economic factors in VAR model because real estate industry is the important pillar of the national economy in China and have greater contribution than other factors in GDP. As we all know, since 1990 China's real estate industry has been established as one of the mainstay industries in national economy because it's driving and pulling to others sectors ,on it nearly covering with all excellent resource and good policies. This industry has achieved incredible progress in the world. In the past year a block sum of investment on real estate by the government and enterprise has forceful help China to moderate economic crisis and promote GDP to great increase . ( ) Real estate industry is more sensitive than other sectors in national economy to carbon emission because it's industry chain is very long. According to recent research results, there is at least 100 industries by direct or indirect relevant to real estate in China including steel and metallurgical industry, building material, architecture and decorative industry, household electric appliance, and so on. In fact above industries nearly are more higher level carbon emission industries. ( ) Money can accurately indicate the impact of macroeconomic especially for asset price , inflation and so on the relationship between income and output in open and flexible economic environmental .And help us to achieve real EKC relationship for CO2 in China. In a word, the innovative choice of investment for real estate industry by use and money are according to economic operating principles and key mechanisms and China's actual conditions.
Empirical Analysis 3.1 unit root test
As the first step in VAR proceeding ,unit root test by Augmented Dickey-Fuller （ADF） in this paper is summarized in table 1. And all unit root tests have a null hypothesis that the series has a unit against the alternative of stationary. As the above equation shown, the relationship between GDP， M1，HP with CO2 is not significant, and it indicates the long-term effect is not significant.EC factor is significant at 1% significance level, viewing from the coefficient of elasticity, when EC increase or decline 1%,CO2 would decline or increase 2.59%;At the same time there is lagged effect of IRE and FC' force on CO2,whenever FC or IRE increase or decline 1%,CO2 would increase or decline 3.45% or 2.18% behind one period ;
Granger Causality Test
As table 3,all series are not integrated of the same order, we employ Granger causality to further study the relationships between them. LGCO2 does not Granger Cause LGFC 3.15784 0.07625
LGGDP does not Granger Cause LGCO2 18 0.41957 0.66592
LGCO2 does not Granger Cause LGGDP 2.99669 0.08506
LGIRE does not Granger Cause LGCO2 18 1.28060 0.31071
LGCO2 does not Granger Cause LGIRE 3.84468 0.04878
LGM1 does not Granger Cause LGCO2 18 1.01266 0.39019
LGCO2 does not Granger Cause LGM1 2.71372 0.10354
LGUP does not Granger Cause LGCO2 17 6.95236 0.00988
LGCO2 does not Granger Cause LGUP 0.01979 0.98044
LGFC does not Granger Cause LGEC 18 1.63840 0.23197
LGEC does not Granger Cause LGFC 3.09799 0.07939
LGGDP does not Granger Cause LGEC 18 0.50181 0.61669
LGEC does not Granger Cause LGGDP 3.06467 0.08121
LGIRE does not Granger Cause LGEC 18 1.14809 0.34741
LGEC does not Granger Cause LGIRE 3.87528 0.04786
LGM1 does not Granger Cause LGEC 18 1.23077 0.32396
LGEC does not Granger Cause LGM1 2.74696 0.10115
LGUP does not Granger Cause LGEC 17 11.9220 0.00141
LGEC does not Granger Cause LGUP 0.00726 0.99277
LGGDP does not Granger Cause LGFC 18 0.50120 0.61705
LGFC does not Granger Cause LGGDP 9.89846 0.00244
LGIRE does not Granger Cause LGFC 18 5.43967 0.01921
LGFC does not Granger Cause LGIRE 8.13904 0.00511
LGM1 does not Granger Cause LGFC 18 0.63636 0.54493
LGFC does not Granger Cause LGM1 2.75582 0.10052
LGUP does not Granger Cause LGFC 17 10.0021 0.00278
LGFC does not Granger Cause LGUP 4.24155 0.04043
LGIRE does not Granger Cause LGGDP 18 5.28734 0.02088
LGGDP does not Granger Cause LGIRE 8.14157 0.00510
LGM1 does not Granger Cause LGGDP 18 17.9925 0.00018
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LGGDP does not Granger Cause LGM1 0.23677 0.79250
LGUP does not Granger Cause LGGDP 17 11.9757 0.00138
LGGDP does not Granger Cause LGUP 6.62683 0.01151
LGM1 does not Granger Cause LGIRE 18 9.96459 0.00238
LGIRE does not Granger Cause LGM1 2.53034 0.11799
LGUP does not Granger Cause LGIRE 17 20.7307 0.00013
LGIRE does not Granger Cause LGUP 2.77655 0.10209
LGUP does not Granger Cause LGM1 17 5.88553 0.01655
LGM1 does not Granger Cause LGUP 6.55581 0.01191
Results
From the above table, we may draw conclusions as follow: Firstly , there is a stable cause-and-effect relationship between investment for real estate and GDP, fixed capital and urban household in the long run., Obviously, this result accurately reflects the truth in China. Since 1990S, real estate industry as Pillar industry in national economy has played an important role in promoting China's economic development and GDP'S growing. According to recent research results, investment for real estate by use is nearly 25% of fixed capital annual from 1990 to 2009,and revenue and contribution from it is more than 10% of GDP. Over three decade China's urbanizing movement has greatly promoted the sustained development of the real estate and growth of urban household. Meanwhile accelerating the progress of urbanization also improve the rapid development of real estate and increase the number of urban household. During the processing ,total society fixed capital investment also experience the same circulation. Secondly, there is a directional Granger causality running from GDP and energy consumption to carbon emission at the 5% significant level. And the same causality relationship is shared by urban household, fixed capital ,real estate . This result can be explained that an increase of GDP, urban household, real estate ,fixed capital or energy consumption will bring about an increase in carbon emission. But the inverse is not true. In fact, the reason of this Granger causality is very logical and comprehensive in China. Just as above analysis, whenever an increase in investment for real estate and fixed capital as the most important driving and pulling force of China's national economy development ,It would bring about the boom of total industries and great progress in urbanization. As we all know, China's industries today are mainly typically small, inefficient and environmentally disastrous. Therefore all this lead to an increase in carbon emission in the model and real lives Of course this result differs from that of Jail and Mahmud(2009) and Chen and Zhang(2009) . Thirdly, there is a significant relationship of mutual causal between investment for real estate with M1. That is ,whenever or whatever M1 changes because of accommodative or tight monetary policy, real estate industry would fluctuate at once. Meanwhile, the change of real estate industry can lead M1 to change. The rule behind it is that real estate corporate capital fund is very small in contrast with project investment and greatly depend on money from the bank. The rise of M1 means rich money in circulation, so investment for real estate by use at once expand, real estate industry would increase at once .As every coin has two sides ,when investment for real estate growing or falling , M1 also would change. Finally, the correlations between M1with carbon emission is not significant. This is the one and only among all causality tests. It may appear surprising. Yet this phenomenon accurately reflects China's basic sate conditions today..The Possible explanations about this is that money supply by the view of carbon emission may closely related to nearly all industries such as first industry, second industry and so on that there is a flexible relationship between them.
This paper is to test the EKC(environmental Kuznets curve) relationship for carbon emission in China over the period of 1990-2009. Employment of time series data ,using a multivariate model including GDP, fixed capital ,investment for real estate, money, urban household and energy consumption has shown that the interactive relationship between carbon emission with marc-economy in China can be dealt with a seven dimensional VAR model based on Granger causal test and Johansen test .The empirical result of a stable Granger causality relationship between investment for real estate and GDP, fixed capital and urban household in the long run implies that China's government through adapting develop model can promote and improve environmental quality. The result also indicate that real estate industry is another significant determinant of CO2 emission. And negative and insignificant coefficient is also observed such as money.
The main contribution in this paper is to ,for the first time, employ the variables of investment for real estate and money in VAR model to empirically investigate EKC relationship for China and find a satisfied results. This finding may be surprising because of unique variables. And it is more important to extend the work to get further proof about this topic.
